Rubella was accompanied by hepatic dysfunction in a 28-year-old male. Serum aminotransferase levels were moderately elevated and LDHmarkedly increased, especially LDHisoenzyme 5, whereas total bilirubin and ALP remained almost normal. GOT, GPTand LDHlevels were completely normalized by the 21st hospital day. Paired antibody titers of viruses which may cause hepatitis, other than rubella, were of no significance. Laparoscopy showed grosse rote Leber. Histologic and electron microscopic findings of the liver were consistent with acute hepatitis. Hepatic damage with rubella is rare, and it is possible that the hepatic dysfunction seen in adult rubella may be mediated by an immunopathologic mechanism. (Internal Medicine 32: 580-583, 1993) 
Introduction
Congenital rubella syndrome is knownto have hepatic involvement, and maybe one cause of childhood cirrhosis and extra-and intra-hepatic biliary atresia (1 -3) . Hepatic dysfunction in acquired rubella infection is rare, however, and has not been well recognized, since most patients with adult rubella have mild clinical symptoms and liver function tests maybe not examined. In this report, we present an adult case of rubella accompanied by elevated levels of serum aminotransferase, and review the previous literature.
Case Report
A 28-year-old male was admitted to this hospital with high fever, rash, generalized lymphadenopathy, anorexia and general fatigue. He was well until 2 days prior to admission, when he felt a chill. A rash developed the next day on his face, arms, chest, abdomen and legs. He lost his appetite, became fatigued and visited this hospital. The patient had no history of recent drug use, blood transfusion, alcohol intake or hepatic dysfunction, and no family history of liver disease. On physical examination, temperature was 39.9°C, the skin did not appear anemic or icteric, and a maculopapularrash was present over the entire body. Generalized lymphadenopathy was especially prominent in the head and neck. The liver and spleen were not palpable. These clinical characteristics were consistent with rubella. Significant laboratory findings are shown in Table 1 . The white cell and platelet counts were decreased to 3,000/mm3 and 69,000/mm3, respectively. Hepaplastin test was 70%. IgM HAantibody, HBs antigen, IgM HBc antibody and HCVantibody were all negative. T-bil, GOT and GPT were elevated at 1.5 mg/dl, 176 IU/1 and 125 IU/1, respectively. r-GTP and LAPwere also slightly elevated. LDH was markedly increased to 1239 IU/1 and LDHisoenzyme 5 (LDH-5) was especially dominant. Ultrasonography and computed tomography of the abdomenrevealed no abnormal findings.
Adiagnosis of rubella accompanied by elevated levels of serum aminotransferase was entertained based on the typical features and no other factors to explain the hepatic dysfunction. The patient was treated with conservative therapy. All symptoms had almost disappeared by the seventh hospital day. GOT, GPT and LDH levels peaked (477 IU/1, 246 IU/1 and 1912 IU/ 1, respectively) on the fourth hospital day, and then gradually decreased and were completely normalized by the 2 1 st hospital day. Complement fixation (CF) antibody, hemagglutination inhibition (HI) antibody and IgG antibody for rubella were noted to rise from less than 1:4, less than 1:4 and 1:40 on admission to 1:16, 1:512 and 1:320 onthe seventhhospital day, respectively (Fig. 1) . Paired antibody titers of viruses which may cause hepatitis, that is measles, cytomegalo, herpes, adeno, mumps, Epstein-Barr and coxsackie, at admission and 2 weeks later, were negative. Adefinite diagnosis of rubella and hepatic dysfunction associated with rubella was therefore ultimately Laparoscopy was performed on the fifteenth hospital day.
Both lobes of the liver were slightly enlarged, mildly erythematous, slightly dull and smooth. A biopsy specimen taken from the right lobe showed slight ballooning degeneration and focal necrosis of liver cells with a slight infiltration of inflammatory cells (Fig. 2) . Electron microscopy revealed mild deformity of the nuclei, anisomitochondria and crystal formation of the cristae, with a non-specific reaction (Fig. 3) .
Discussion
The blood examinations of this case of typical rubella with severe symptoms indicated hepatic dysfunction. Hepatocellular injury from infection with hepatitis A virus, hepatitis B virus, hepatitis C virus and other viruses other than rubella virus, which may provoke hepatitis were ruled out by serological study. Serum chemistry results followed the clinical course of rubella, and became normal 3 weeks after the onset of symptoms. The patient had no history of drug use, alcohol use, blood transfusion or family history of liver disease. Wetherefore concluded that the hepatic dysfunction in this patient accompanied the rubella virus infection. Liver involvement in adult rubella infection is relatively rare, and only 8 cases (4-10) have been reported to date in the Japanese and international literature. The details of these eight cases, including the present case, are listed in Table 2 . We analyzed the characteristics of these cases. The patients ranged from 18 to 59 years in age, and consisted of 6 males and 3 females. Regarding the laboratory findings, although the total bilirubin level was within normal limits or slightly elevated, the peak aminotransferase levels were moderately elevated. The peak LDHlevel was markedly increased compared with the aminotransferase levels. In the present case, LDH-5, which originates from hepatocytes, was remarkably elevated, but the mean LDHisoenzyme level, chiefly LDH-3, was also elevated. Kawai and Kawai (1 1) reported that LDH-3, which originates from lymph, was increased in adult rubella cases, especially in those with fever which persists more than four days. We therefore felt that the markedincrease in LDHin these cases was caused by LDH-5as well as LDH-3. The recovery period of the laboratory data ranged from two weeks to twelve weeks, but none of the cases showed persistent hepatic dysfunction. Laparoscopy was performed in two cases, and showed grosse rote Leber. Histological evaluation of eight cases revealed hepatic cell necrosis, cellular swelling, leukocytic and histiocytic reaction and infiltration, and anisonucleosis, all of which are compatible with acute hepatitis. Electron microscopic findings were reported in two cases, including our case, and disclosed non-specific changes. Onji et al ( 1 0) reported that inflammatory cells in the liver of the acquired rubella patient were mainly mononuclear cells, CD8-positive and CD16-negative cells (cytotoxic T cells) which were in broad contact with the surface of liver cells, and suggested that these cytotoxic T cells might play a role in the liver injury. Jaundice and other manifestations of acute hepatitis may occur in congenital rubella syndrome. The hepatic lesions vary from mild hepatitis to severe fatal hepatitis. The virus can be identified in the liver at necropsy or by biopsy (1-3). The aminotransferase levels are generally mildly increased, whereas the alkaline phosphatase and bilirubin levels are substantially elevated. In the acquired cases, cholestasis is not or only rarely observed, but the aminotransferase levels, especially LDH,are elevated. The hepatic dysfunction occurs at the same time as the onset of other symptomsof rubella. It is therefore suggested that the liver injury in acquired rubella may be mediated by an immunopathologic mechanism.
It is uncertain how frequent adults with rubella develop hepatic dysfunction, since clinical symptoms are rather mild and transient in most patients with acute rubella, and laboratory examinations are not usually performed. Furthermore, high rubella antibody titers are found in some cases with chronic active hepatitis, autoimmune hepatitis and acute hepatitis with no apparent relation to rubella infection (12, 13) . The reason for this remains unknown. Rubella virus infection could possibly be significant in the etiology of non-A, non-B and non-C hepatitis.
